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INFORMATION PROCESSING APPARATUS , that is capable of switching a communication platform to a 
COMMUNICATION PLATFORM suitable communication platform after communication has 

DETERMINING METHOD , TRANSMISSION been started . 
SYSTEM , AND TRANSMISSION TERMINAL 

Solution to Problem 
TECHNICAL FIELD 

According to one embodiment of the present invention , an 
The present invention relates to an information processing information processing apparatus is provided that intercon 

apparatus , a communication platform determining method , a nects a plurality of transmission terminals supporting a 
transmission system , and a transmission terminal . plurality of communication platforms . The information pro 

cessing apparatus includes a state detection unit configured 
BACKGROUND ART to detect a communication state relating to at least one of a 

communication between the transmission terminals and a 
A teleconference system is an example of a transmission communication between at least one of the transmission system for holding a teleconference between a plurality of 15 terminals and the information processing apparatus ; a read transmission terminals via a communication network such as unit configured to read from a storage unit communication the Internet . In such a teleconference system , image data and platform determination information associating the plurality audio data gathered during a teleconference are transmitted of communication platforms with the communication state ; from one transmission terminal to another transmission 

terminal . The other transmission terminal receives the image 20 and a determination unit configured to determine that á 
data and the audio data , displays the received image data on communication platform of the plurality of communication 

platforms that is registered in the communication platform a display , and outputs the received audio data from a 
speaker , for example . In this way , a teleconference may be determination information in association with the commu 
held between the transmission terminals . nication state that has been detected by the state detection 

These days , there is increased diversification of commu- 25 unit is to be used in the communication between the trans 
nication platforms ( infrastructure system or mechanism for mission terminals . 
establishing communication ) for transmitting image data 
and audio data between a plurality of transmission terminals . Advantageous Effects of Invention 
Thus , even when a teleconference is held between transmis 
sion terminals that are within the same network , service 30 An information processing apparatus may be provided 
providers and users may be using any one of a plurality of that is capable of switching a communication platform to a 
communication platforms . suitable communication platform after communication has 

These communication platforms may have different fea been started . 
tures in terms of communication stability , reduction of delay , 
available band , cost , and / or number of sites they can accom BRIEF DESCRIPTION OF DRAWINGS 
modate , for example , and a user may select a desired 
communication platform depending on the purpose of com FIG . 1A is a diagram illustrating an example of switching 
munication and the type of data to be exchanged , for a communication platform ; 
example . However , it is not always easy for the user to select FIG . 1B is another diagram illustrating the example of 
a suitable communication platform . 40 switching a communication platform ; 

Techniques are known for selecting a suitable communi FIG . 2 is a schematic diagram illustrating an exemplary 
cation platform from among a plurality of communication transmission system ; 
platforms . For example , U.S. Pat . No. 8,838,699 discloses a FIG . 3 is block diagram illustrating an exemplary hard 
technique for automatically selecting a platform to be used ware configuration of a transmission terminal ; 
from among a plurality of platforms that are supported by 45 FIG . 4 is a block diagram illustrating an exemplary 
the system in order to minimize security risks . hardware configuration of a transmission management sys 

tem ; 
CITATION LIST FIG . 5 is a block diagram illustrating exemplary func 

tional configurations of the transmission terminal and the 
Patent Literature 50 transmission management system according to a first 

embodiment ; 
PTL 1 : U.S. Pat . No. 8,838,699 FIG . 6 is a sequence chart illustrating a process imple 

mented by the transmission terminal for establishing a 
SUMMARY OF INVENTION session ; 

FIG . 7 is a sequence chart illustrating a process for 
Technical Problem switching a communication platform according to the first 

embodiment ; 
However , according to the technique disclosed in U.S. FIG . 8 is a flowchart illustrating an exemplary commu 

Pat . No. 8,838,699 , a suitable communication platform nication platform determination process ; 
cannot be selected after a teleconference has been started . 60 FIG . 9 is a block diagram illustrating exemplary func 
That is , in a conventional teleconference system , the com tional configurations of the transmission terminal and the 
munication platform that has been selected at the start of a transmission management system according to a second 
teleconference has to be continuously used , and the selection embodiment ; 
of the communication platform cannot be changed after the FIG . 10 is a flowchart illustrating an exemplary process 
teleconference has been started . 65 implemented by a platform switch determination unit for 

In view of the above , an aspect of the present invention is switching a communication platform based on a platform 
directed to providing an information processing apparatus determination table according to the second embodiment ; 

35 
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FIG . 11 is a block diagram illustrating exemplary func As described above , in the transmission system 1 accord 
tional configurations of the transmission terminal and the ing to the present embodiment , the communication PF being 
transmission management system according to a third used can be switched to a suitable communications PF in 
embodiment ; response to a change in circumstances even after commu 

FIG . 12 is a sequence chart illustrating a procedure for 5 nication has already been started . Note that one - on - one 
switching a communication platform according to the third communication is generally less expensive , but communi 
embodiment ; cation stability may be compromised when one - on - one 

FIG . 13 is a flowchart illustrating an exemplary procedure communication is used to establish multipoint communica 
implemented by the platform switch determination unit for tion between multiple sites . In the present embodiment , the switching a communication platform based on the platform 10 communication PF being used is switched to a communi 
determination table according to a fourth embodiment ; cation PF that uses the relay device 30 when the number of FIG . 14 is a functional block diagram illustrating exem terminals participating in the communication reaches a plary functional configurations of the transmission terminal predetermined threshold value ( e.g. three ) . In this way , the and the transmission management system according to a communication PF being used may be dynamically opti fifth embodiment ; FIG . 15 is a flowchart illustrating a procedure imple mized taking into account both cost and stability . 

< Communication PF > mented by the platform switch determination unit for 
switching a communication platform based on the platform In the following , the communication PF used in the 
determination table according to the fifth embodiment ; present embodiment is described . The communication PF 

FIG . 16 is a block diagram illustrating exemplary func- 20 refers to an infrastructure system or mechanism for com 
tional configurations of the transmission terminal and the munication specifying at least one of a call control method , 
transmission management system according to a sixth a communication path , and a compression method for com 
embodiment ; and pressing video and / or audio . For example , in FIG . 1A , a 

FIG . 17 is a sequence chart illustrating an exemplary communication PF for controlling calls using the WebRTC 
procedure for determining whether the transmission man- 25 is used to establish communication between the transmission 
agement system should switch the communication platform . terminals 10aa and 10ab . In FIG . 1B , a communication PF 

for interconnecting the transmission terminals 10aa , 10ab , 
DESCRIPTION OF EMBODIMENTS and 10ac via the relay device 30 using the communication 

standard H.323 ( including call control ) is used to establish 
In the following , embodiments of the present invention 30 communication between the transmission terminals 10aa , 

are described with reference to the accompanying drawings . 10ab , and 10ac . Thus , in the above example , the call control 
method and the communication path are switched . 

Example 1 The following are non - limiting examples of elements that 
may constitute a communication PF . Note , however , that the 

FIGS . 1A and 1B illustrate an example of switching a 35 communication PF is not limited to these examples . 
communication platform according to a first embodiment . In Call Control : ( 1 ) H.323 ( above ) , ( 2 ) WebRTC ( above ) , ( 3 ) 
FIG . 1A , transmission terminals 10aa and 10ab and a SIP ( Session Initiation Protocol ) , ( 4 ) an extension protocol 
transmission management system 50 are connected to a to the SIP , ( 5 ) instant messenger protocol , ( 6 ) protocol using 
communication network 2. The transmission management the SIP MESSAGE method , ( 7 ) Internet Relay Chat ( IRC ) 
system 50 notifies ( signals ) each of the transmission termi- 40 protocol , ( 8 ) extension protocol to instant messenger proto 
nals 10 aa and 10ab of the existence of the other and starts col , etc. 
communication between the transmission terminals 10aa Communication Path : presence / absence of the relay 
and 10ab . For example , the transmission terminals 10aa and device 30 , switching of the relay device 30 , switching of a 
10ab may communicate through one - on - one ( peer to peer ) function ( interface ) within the same relay device 30 , etc. 
communication using an API ( Application Interface ) called 45 Video Compression Method : H.264 , H.264 / AVC , H.264 / 
WebRTC ( Web Real - Time Communication ) . Note that the SVC , H.265 / HEVC , MPEG4 , etc. 
transmission management system 50 is not involved in the Audio Compression Method : G.711 / G.722 , Speex , Opus , 
transmission / reception of content data CD ( image data and ISAC / LBC , etc. 
audio data ) between the transmission terminals 10aa and Note that the video compression method and the audio 
10ab . 50 compression method may be switched independently , or the 

Then , as illustrated in FIG . 1B , in the present example , a image compression method and the audio compression 
transmission terminal 10ac is added as another communi method may be switched together as one set . For example , 
cation counterpart to the communication between the trans in a case where switching the call control method or the 
mission terminals 10aa and 10ab . When the transmission communication path involves switching the video compres 
terminal 10ac is added , the number of terminals participat- 55 sion method and the audio compression method , the video 
ing in one teleconference becomes three , and as such , the compression method and the audio compression method 
transmission management system 50 determines that the may be switched together as one set . In a case where 
communication platform ( hereinafter referred to as “ com switching the call control method or the communication path 
munication PF ” ) should be switched to a communication PF does not involve switching the video compression method 
for establishing communication using the communication 60 and the audio compression method , the video compression 
standard H.323 . That is , the transmission management sys method and the audio compression method do not have to be 
tem 50 switches the communication PF being used to a switched , but one or both of the video compression method 
communication PF that uses a relay device 30 , and estab and the audio compression method may be switched as 
lishes communication between the transmission terminals desired . Also , regardless of whether the call control method 
10aa , 10ab , and 10ac by having the relay device 30 relay the 65 or the communication path is switched , the video compres 
content data CD to the transmission terminals 10aa , 10ab , sion method or the audio compression may be switched 
and 10ac . independently . 
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Note that a call control protocol such as the SIP may be Note that the transmission terminal 10 and the mobile 
classified into the communication protocol of the application terminal 20 are examples of transmission terminals accord 
layer . Also , a suitable communication protocol such as RTP ing to the present invention . 
( Real - time Transport Protocol ) , HTTP , HTTPS , TCP / IP , or The transmission terminal 10 and the mobile terminal 20 
UDP / IP may be used according to each call control method . are managed by the transmission management system 50 

That is , in some embodiments , the communication pro that manages call control of the transmission system 1. The 
tocol may be switched along with the call control method . In transmission management system 50 is an example of an 
other embodiments , the same communication protocol may information processing apparatus according to the present 

invention . continue to be used even when the call control method is 
switched . Note that in the following descriptions , an arbitrary one or 

< Transmission System Configuration > ones of the plurality of transmission terminals ( 10aa , 
10ab , ... ) is / are referred to as a “ transmission terminal ( s ) FIG . 2 is a schematic diagram illustrating an exemplary 10 ” , and an arbitrary one or ones of the plurality of mobile configuration of a transmission system 1 according to the terminals ( 20aa , 20ab , ... ) is / are referred to as a “ mobile present embodiment . The transmission system 1 is a com 15 terminal ( s ) 20 ” . An arbitrary one or ones of the plurality of munication system for communicating information , emo displays ( 120aa , 120ab , ... ) is / are referred to as a 

tions , and the like between a plurality of transmission " display ( s ) 120 ” . An arbitrary one or ones of the plurality of 
terminals via the transmission management system 50. Spe relay devices ( 30a , 30b , ... ) is / are referred to as a “ relay 
cific examples of the transmission system 1 include a device ( s ) 30 " , and an arbitrary one or ones of the plurality 
videoconferencing system , a videophone system , an audio 20 of routers ( 70a , 706 , ... ) is / are referred to as a “ router ( s ) 
conferencing system , an audio phone system , a PC ( Personal 70 ” . 
Computer ) screen sharing system , a text chat system , and the Further , a transmission terminal 10 or a mobile terminal 
like . Also , the transmission system 1 includes a data pro 20 that sends a request to start a videoconference is referred 
viding system for transmitting content data in one direction to as a “ requesting terminal ” , and a transmission terminal 10 
from one transmission terminal to another transmission 25 or a mobile terminal 20 that receives the request ( request 
terminal via the transmission management system 50 . destination ) is referred to as a “ counterpart terminal ” . 

In the present embodiment , it is assumed that the trans Also , in the transmission system 1 , a management infor 
mission system 1 is a communication system that is capable mation session is established between the requesting termi 
of holding a videoconference . nal and the counterpart terminal for exchanging various 

Note , however , that the transmission system of the present 30 types of management information via the management sys 
invention should not be construed as being limited to the tem 50. Further , a session is established between the request 
present embodiment . ing terminal and the counterpart terminal for exchanging 

In FIG . 2 , the transmission system 1 includes a plurality content data . The session for exchanging content data may 
transmission terminals ( 10aa , 10ab , · ) , a plurality of involve transmitting / receiving content data to / from the 
mobile terminals ( 20aa , 20ab , ) , displays ( 120aa , 35 requesting terminal and the counterpart terminal via the 

) for the individual transmission terminals ( 10aa , relay device 30. Note , however , that the session for exchang 
10ab , ) , a plurality of relay devices ( 30a , 30b , ... .. ) , a ing content data does not necessarily have to be imple 
transmission management system 50 , a plurality of routers mented via the relay device 30. In other examples , the 
( 70a , 705 ... ) , and a program providing system 90 . content data may be exchanged via the transmission man 

The plurality of transmission terminals 10 transmits and 40 agement system 50 , or the content data may be exchanged 
receives content data including image data and audio data . directly between the requesting terminal and the counterpart 
That is , the plurality of transmission terminals 10 corre terminal . 
spond to videoconference terminals that are capable of using As described above , the relay device 30 relays content 
a videoconferencing service . In the present embodiment , it data to be exchanged between a plurality of transmission 
is assumed that the transmission terminals 10 are dedicated 45 terminal ( s ) 10 and / or mobile terminal ( s ) 20 . 
terminals for videoconferencing . The transmission management system 50 performs man 
On the other hand , the plurality of mobile terminals 20 agement operations such as login authentication of the 

transmit and receive content data including image data and transmission terminal 10 and the mobile terminal 20 , com 
audio data . The mobile terminals 20 may also be capable of munication state management , counterpart list management , 
exchanging text data . That is , the plurality of the mobile 50 and management of the relay device 30 through notification 
terminals 20 may be capable of using a text chat service as of a transmission destination of content data or directing the 
well as a videoconferencing service , for example . In the relay device 30 to manage communication state information , 
present embodiment , unless otherwise indicated , the mobile for example . 
terminal 20 may be an industrial device having a commu The transmission management system 50 may be an 
nication function such as a tablet terminal , a mobile phone , 55 industrial device having a communication function such as 
a smartphone , a PDA ( Personal Digital Assistant ) , a wear a surveillance camera , a wearable PC , and the like . The 
able PC , a game machine , a general - purpose PC terminal , a industrial device may include office equipment such as an 
car navigation terminal , an electronic whiteboard , a projec MFP , a medical device such as an endoscope , and agricul 
tor , or a surveillance camera , for example . The industrial tural equipment such as a tiller , for example . The wearable 
device may also include office equipment such as a MFP 60 PC may include a watch and a head - mounted display , for 
( Multifunction Peripheral / Printer / Product ) , medical devices example . 
such as an endoscope , and agricultural equipment such as a The program providing system 90 stores a terminal pro 
tiller . The wearable PC may include a watch , a head gram in a HD ( hard disk ) 204 ( described below ) for enabling 
mounted display , and the like . Note that the mobile terminal the transmission terminal 10 or the mobile terminal 20 to 
20 may be wirelessly connected to the communication 65 implement various functions , and the program providing 
network 2 via a mobile communication network or WiFi system 90 is capable of transmitting the terminal program to 
( Wireless Fidelity ) , for example . the transmission terminal 10 and the mobile terminal 20 . 

120ab , 



US 10,630,736 B2 
7 8 

Also , the program providing system 90 stores a transmission further includes a medium drive 107 for controlling reading 
management program in a HD 304 ( described below ) for writing ( storing ) of data on a recording medium 106 such as 
enabling the transmission management system 50 to imple a flash memory , and an operation button 108 that is operated 
ment various functions , and the program providing system when selecting a destination of the transmission terminal 10 , 
90 is capable of transmitting the transmission management 5 for example . Also , the transmission terminal 10 includes a 
program to the transmission management system 50 . power switch 109 for switching on / off the power of the 

Note that in FIG . 2 , the transmission terminals ( 10aa , transmission terminal 10 , and a network I / F ( Interface ) 111 10ab , 10ac , ... ) , the relay device 30a , and the router 70a for transmitting data using the communication network 2 . are communicatively interconnected by a LAN 2a . The 
transmission terminal ( 10ba , 10bb , 10bc , ... ) , the mobile 10 in camera 112 for capturing an image of an object and In addition , the transmission terminal 10 includes a built 
terminal ( 20aa , 20ab , . . ) , the relay device 30b , and the acquiring image data of the captured image according to router 70b are communicatively interconnected by a LAN control by the CPU 101 , an imaging element I / F 113 that 2b . Also , the LAN 2a and the LAN 2b are communicatively 
interconnected by a dedicated line 2ab that includes the controls drive operations of the camera 112 , and a built - in 
router 70ab , and the LAN 2a and the LAN 2b are configured 15 microphone 114 for inputting audio . Also , the transmission 
in a certain area A. For example , the area A may be Japan , terminal 10 includes a built - in speaker 115 for outputting 
the LAN 2a may be configured in an office located in Tokyo , audio , an audio input / output 1 / F 116 for processing the 
and the LAN 2b may be configured in an office located in input / output of audio signals to / from the microphone 114 
Osaka . The mobile terminals ( 20aa , 20ab , ... ) are used in and the speaker 115 under control of the CPU 101. The 
the area A. 20 transmission terminal 10 further includes a display 1 / F 117 
Meanwhile , the transmission terminals ( 10ca , 10cb , for transmitting image data to an external display 120 under 

10cc , ... ) , the relay device 30c , and the router 70c are control of the CPU 101 , and an external device connection 
communicably interconnected by a LAN 2c . The transmis I / F 118 for connecting various external devices . Also , the 
sion terminals ( 10da , 10db , 10dc , ... ) , the mobile terminals transmission terminal 10 includes an authentication accept 
( 20ac , 20ad , ... ) , the relay device 30d , and the router 70d 25 ing I / F 119 , and a bus line 110 such as an address bus or a 
are communicatively interconnected by a LAN 2d . Also , the data bus for electrically connecting the above elements 
LAN 2c and the LAN 2d are communicably interconnected illustrated in FIG . 3 . 
by a dedicated line 2cd that includes the router 70cd , and the The display 120 is a display unit including a liquid crystal 
LAN 2c and the LAN 2d are configured in a certain area B. display or an organic EL display that displays an image of For example , the area B may be the United States , the LAN 30 an object and operation icons , for example . The display 120 2c may be configured in an office located in New York , and is connected to the display I / F 117 by a cable 120C . Note that the LAN 2d may be configured in an office located in 
Washington D.C. so , the mobile terminals ( 20ac , although the display 120 of the transmission terminal 10 is 
20ad , . ) are used in the area B. connected to the display 1 / F 117 by the cable 120c in the 

The transmission management system 50 and the example of FIG . 3 , the configuration of the display is not program 35 
providing system 90 are communicably connected to the limited thereto . For example , the display 120 may be built 
transmission terminals 10 , the mobile terminals 20 , and the inside the transmission terminal 10 . 
relay devices 30 via the Internet 2i . Note that the transmis External devices such as an external camera , an external 
sion management system 50 or the program providing microphone , and an external speaker may be connected to 
system 90 may be provided in the area A or the area B , or 40 the external device connection I / F 118 by a USB ( Universal 
may be provided in areas other than the above areas . Serial Bus ) cable or the like . 

Also , note that the four digits indicated at the bottom of The authentication accepting I / F 119 is an interface for 
each transmission terminal 10 , each mobile terminal 20 , accepting an input of authentication information from a user . 
each relay device 30 , the transmission management system Specific examples of the authentication accepting 1 / F 119 
50 , each router 70 , and the program providing system 90 in 45 include an IC card reader , an SD card reader , and a SIM card 
FIG . 2 represent general IPv4 addresses in abbreviated reader ( e.g. , using NFC ( Near Field Communication ) tech 
forms . nology ) . 

< Hardware Configuration > The terminal program 130 may be stored in a computer 
<< Transmission Terminal >> readable recording medium such as the recording medium 
In the following , a hardware configuration of the trans- 50 106 as a file in an installable / executable format and be 

mission terminal 10 is described with reference to FIG . 3 . distributed in such a state , for example . Also , in some 
FIG . 3 illustrates an exemplary hardware configuration of embodiments , the terminal program 130 may be configured 
the transmission terminal 10 according to the present to be stored in the ROM 102 instead of the flash memory 
embodiment . In FIG . 3 , the transmission terminal 10 104 , for example . 
includes a CPU ( Central Processing Unit ) 101 for control- 55 Note that the mobile terminal 20 may have a hardware 
ling the overall operation of the transmission terminal 10 . configuration substantially similar to the hardware configu 
The transmission terminal 10 further includes a ROM ( Read ration of the transmission terminal 10 , and even when there 
Only Memory ) 102 that stores a program such as an IPL is a difference between the two , it is assumed that the mobile 
( Initial Program Loader ) that is used for driving the CPU terminal 20 and the transmission terminal 10 may be inter 
101 and a RAM ( Random Access Memory ) 103 that can be 60 changeably used without affecting the implementation of the 
used as a working area of the CPU 101. The transmission transmission system 1 . 
terminal 10 also includes a flash memory 104 for storing a << Transmission Management System , Relay Device , 
terminal program 130 and various data such as image data Program Providing System > 
and audio data . The transmission terminal 10 further In the following , a hardware configuration of the trans 
includes a SSD ( Solid State Drive ) 105 for controlling 65 mission management system 50 , the relay device 30 , and the 
reading / writing of various data to the flash memory 104 program providing system 90 is described with reference to 
under control of the CPU 101. The transmission terminal 10 FIG . 4. FIG . 4 illustrates and exemplary hardware configu 
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ration of the transmission management system 50 , the relay mentation of the functional features of the present embodi 
device 30 , and the program providing system 90 according ment an illustration thereon is omitted in FIG . 5. Also , note 
to the present embodiment . that a functional configuration of the mobile terminal 20 
Note that the hardware elements illustrated in FIG . 4 do may be substantially similar to the functional configuration 

not necessarily have to be accommodated within one hous- 5 of the transmission terminal 10 , and even if there is a 
ing . That is , FIG . 4 merely illustrates exemplary hardware difference between the two , it is assumed that the transmis elements that are preferably included in the transmission sion terminal 10 and the mobile terminal 20 may be inter management system 50 , the relay device 30 , the program changeably used without affecting the implementation of the providing system 90 , and the like . Also , note that some of the 
hardware elements illustrated in FIG . 4 may be implemented 10 present embodiment . 

<< Functional Configuration of Transmission Terminal >> by cloud computing . That is , the physical hardware configu 
ration of the transmission management system 50 and the The transmission terminal 10 includes a transmitting 
like according to the present embodiment does not have to receiving unit 11 , a display control unit 12 , an imaging unit 
be fixed , and hardware resources may be dynamically con 13 , an audio input unit 14a , an audio output unit 14b , a 
nected / disconnected according to the load and the like . In is counterpart list generating unit 15 , an operation input 
the following , the hardware configuration of the transmis accepting unit 16 , a login request unit 17 , and a read / write 
sion management system 50 is described as an example . process unit 19 . 

The transmission management system 50 includes a CPU Note that the functional elements of the transmission 
301 that controls overall operations of the transmission terminal 10 illustrated in FIG . 5 may be implemented by one 
management system 50 , a ROM 302 that stores a program 20 or more of the hardware elements illustrated in FIG . 3 
such as an IPL used for driving the CPU 301 , a RAM 303 performing an operation triggered by an instruction from the 
that is used as a working area of the CPU 301. In addition , CPU 101 according to the terminal program 130 that is 
the transmission management system 50 includes an HD 304 loaded from the flash memory 104 into the RAM 103 . 
for storing various data such as a transmission management The transmission terminal 10 also includes a nonvolatile 
program 320 , and an HDD ( Hard Disk Drive ) 305 that 25 storage unit 1000 that may be implemented by the flash 
controls reading / writing of various types of data on the HD memory 104 illustrated in FIG . 3 . 
304 under the control of the CPU 301. Further , the trans The transmitting / receiving unit 11 of the transmission 
mission management system 50 includes a medium drive terminal 10 is implemented by the network I / F 111 and an 
307 that controls reading / writing ( storage ) of data on a instruction from the CPU 101 of FIG . 3. The transmitting / 
recording medium 306 such as a flash memory , and a display 30 receiving unit 11 transmits / receives various types of data 
308 for displaying various types of information such as a to / from another transmission terminal 10 , transmission man 
cursor , a menu , a window , a character , or an image , for agement system 50 , the relay device 30 , and the like via the 
example . Also , the transmission management system 50 communication network 2 . 
includes a network I / F 309 for transmitting data using the An a function unit 11a and a ß function unit 11b are 
communication network 2 , a keyboard 311 including a 35 connected to the transmitting / receiving unit 11. The a func 
plurality of keys for inputting characters , numbers , and tion unit 11a performs processes necessary for implementing 
various instructions , for example , and a mouse 312 for a communication PF a , and the ß function unit 11b performs 
selecting / executing various instructions , selecting an item to processes necessary for implementing a communication PF 
be processed , or moving a cursor , for example . Also , the B. For example , the a function unit 11a may perform a 
transmission management system 50 includes a CD - ROM 40 process for notifying a counterpart terminal of a global IP 
drive 314 that controls reading / writing of various data on a address and a port number to be used in WebRTC , and the 
CD - ROM ( Compact Disc Read Only Memory ) 313 as an B function unit 11b may perform a process for notifying a 
example of a removable recording medium . Further , the counterpart terminal of an IP address of the relay device 30 
transmission management system 50 includes a bus line 310 to be used ( which may be either a private IP address or a 
such as an address bus and / or a data bus for electrically 45 global IP address of the relay device 30 ) . Note that when 
connecting the above - described components illustrated in communication protocols used by the communication PF a 
FIG . 4 . and the communication PF B are different , the a function 
Note that the transmission management program 320 may unit 11a establishes communication according to the com 

be stored in a computer - readable recording medium such as munication protocol used by the communication Pra , and 
the recording medium 306 or the CD - ROM 313 as a file in 50 the ß function unit 11b establishes communication according 
an installable / executable format and distributed in such a to the communication protocol used by the communication 
state . Also , in some embodiments , the transmission man PF ß . Further , when video / audio compression methods used 
agement program 320 may be stored in the ROM 302 instead by the communication PF a and the communication PF Bare 
of the HD 304 . different , the a function unit 1la compresses / decompresses 

Also , note that the relay device 30 and the program 55 video / audio data that has been compressed according to the 
providing system 90 may have hardware configurations that compression method used by the communication PF a , and 
are substantially similar to that of the above - described the ß function unit 11b compresses / decompresses video / 
transmission management system 50 , and as such , descrip audio data that has been compressed according to the 
tions thereof are omitted . compression method used by the communication PF B. 

< Functional Configuration > The display control unit 12 is implemented by the display 
In the following , functional configurations of the trans I / F 117 and an instruction from the CPU 101 of FIG . 3. The 

mission terminal 10 and the transmission management sys display control unit 12 performs control for transmitting 
tem 50 are described with reference to FIG . 5. FIG . 5 is a ( outputting ) image data to the external display 120 . 
block diagram illustrating exemplary functional configura The imaging unit 13 is implemented by the camera 112 , 
tions of the transmission terminal 10 and the transmission 65 the imaging element I / F 113 , and instructions from the CPU 
management system 50. Note that because the program 101 of FIG . 3. The imaging unit 13 captures an image of an 
providing system 90 is not directly relevant to the imple object and outputs image data of the captured image . 

60 
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The audio input unit 14a is implemented by the audio uniquely identify a terminal or a user using the terminal . In 
input / output I / F 116 and an instruction from the CPU 101 of some embodiments , the communication ID and a relay 
FIG . 3. After the voice of a user is converted into an audio device ID may be identification information including a 
signal by the microphone 114 , the audio input unit 14a combination of at least two of language , characters , sym 
inputs audio data relating to the audio signal . 5 bols , and other indicia for uniquely identifying a terminal / 

The audio output unit 14b is implemented by the audio relay device , for example . 
input / output I / F 116 and an instruction from the CPU 101 of << Functional Configuration of Transmission Manage 
FIG . 3. The audio output unit 14b outputs an audio signal ment System >> 
relating to audio data to the speaker 115 such that audio is The transmission management system 50 includes a trans 
output from the speaker 115 . 10 mitting / receiving unit 51 , a PF switch determination unit 52 , 

The counterpart list generating unit 15 is implemented by an authentication unit 53 , a session management unit 54 , a 
an instruction from the CPU 101 of FIG . 3. The counterpart communication state detection unit 55 , and a read / write 
list generating unit 15 generates and updates a counterpart process unit 59. These functional elements may be imple 
list based on counterpart state information ( counterpart mented by one or more of the hardware elements shown in 
candidate terminals and operation states of transmission 15 FIG . 4 performing an operation triggered by an instruction 
terminal ( s ) 10 and mobile terminal ( s ) 20 corresponding to from the CPU 301 according to the transmission manage 
the counterpart candidate terminals ) received from the trans ment program 320 that is loaded from the HD 304 into the 
mission management system 50 . RAM 303 , for example . The transmission management 

The operation input accepting unit 16 is implemented by system 50 also includes a nonvolatile storage unit 5000 that 
the operation button 108 , the power switch 109 , and an 20 stores various data ( or information ) and is capable of main 
instruction from the CPU 101 of FIG . 3. The operation input taining the stored data even when the power of the trans 
accepting unit 16 receives various inputs from the user . For mission management system 50 is turned off . The nonvola 
example , when the user turns on the power switch 109 tile storage unit 5000 may be implemented by the HD 304 
illustrated in FIG . 3 , the operation input accepting unit 16 of FIG . 4 . 

TABLE 1 

( SESSION MANAGEMENT TABLE ) 

SESSION COMMUNI 
ID CATION PF 

RELAY REQUESTING COUNTERPART CONFERENCE 
DEVICE ID TERMINAL ID TERMINAL ID ID 

sel a Olaa 01ab C001 

35 

40 

accepts the power - on operation input by the user and turns The nonvolatile storage unit 5000 includes a session 
on the power of the transmission terminal 10 . management DB ( database ) 5001 that stores a session man 

The login request unit 17 is implemented by an instruction agement table as illustrated in the above Table 1. The session 
from the CPU 101 of FIG . 3. The operation of the login management table stores and manages , with respect to each 
request unit 17 is triggered by the acceptance of the power session ID used for executing a session for selecting a relay 
on operation by the user ( or an authentication operation by device 30 , a corresponding communication PF , a relay 
the user ) . That is , in response to such user operation , the device ID of the relay device 30 to be used in relaying data , 
login request unit 17 automatically transmits login request a communication ID of the requesting terminal , a commu 
information indicating a login request and the current IP nication ID of the counterpart terminal , and a conference ID 
address of the requesting terminal from the transmitting / 45 in association with one another . Note that in a case where a 
receiving unit 11 to the transmission management system 50 relay device 30 is not used , no information is registered for 
via the communication network 2 . the relay ID associated with the corresponding session ID . 

The read / write process unit 19 is implemented by the SSD 
105 and an instruction from the CPU 101 of FIG . 3. The TABLE 2 
read / write process unit 19 writes ( stores ) various data in the 50 ( COUNTERPART LIST MANAGEMENT TABLE ) nonvolatile storage unit 1000 , and reads ( retrieves ) various 
data stored in the nonvolatile storage unit 1000 , for example . COMMUNICATION COUNTERPART CANDIDATE 
The nonvolatile storage unit 1000 stores various data such as COMMUNICATION ID 

a communication ID identification ) for identifying a user or Olab , 01ac , 02ab , 02ac , 02ad a transmission terminal 10 corresponding to a communica- 55 Olaa , 01ac , 02ab , 02ac , 02ad 
tion counterpart , type identification information ( informa 01ac Olaa , 01ab , 02ab , 02ac , 02ad 
tion distinguishing between the transmission terminal 10 Olaa , 01ab , 01ac , 02ac , 02ad 
and the mobile terminal 20 ) , and a password , for example . Olaa , Olab , 01ac , 02ab , 02ad 

Olaa , 01ab , 01ac , 02ab , 02ac Note that in some embodiments , the communication ID and 
the may not be stored in the nonvolatile storage 60 
unit 1000 , and a user may be required to input the commu The nonvolatile storage unit 5000 also includes a coun 
nication ID and the password each time the user makes a terpart list management DB 5002 that stores a counterpart 
login request to the transmission management system 50 , for list management table as illustrated in the above Table 2. The 
example . counterpart list management table stores and manages each 

Note that the communication ID in the present example 65 communication ID of a requesting terminal that makes a 
corresponds to identification information including lan request to start a connection ( call ) in a videoconference in 
guage , characters , symbols , and / or other indicia used to association with communication IDs of transmission termi 

ID 

01aa 
01ab 

02ab 
02ac 
02ad 

password 



COMMUNICATION OPERATION 
ID STATE NAME 

1.2.1.4 
1.2.1.5 01ac 

02ab 
02ac 
02ad 

ONLINE 
OFFLINE 
ONLINE 
ONLINE 

YAMADA TARO 
SATO JIRO 

ITO SABURO 1.5.1.2 
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nal ( s ) 10 and / or mobile terminal ( s ) 20 corresponding to << Functional Configuration of Transmission Manage 
counterpart candidate terminals . Note that the communica ment System >> 
tion IDs of the counterpart candidate terminals identify the In the following , the functional configuration of the 
transmission terminal ( s ) 10 and / or the mobile terminal ( s ) 20 transmission management system 50 is described in detail . 
with which the requesting terminal is capable of starting 5 The transmitting / receiving unit 51 is implemented by the 
communication . network I / F 309 and an instruction from the CPU 301 of 

FIG . 4. The transmitting / receiving unit 51 transmits / receives 
TABLE 3 various data ( or information ) to / from the transmission ter 

minal 10 and the relay device 30 via the communication ( TERMINAL MANAGEMENT TABLE ) 10 network 2 . 
The authentication unit 53 is implemented by an instruc 

IP ADDRESS tion from the CPU 301 of FIG . 4. The authentication unit 53 
authenticates a transmission terminal 10 or a user based on 01aa ONLINE HEADQUARTERS 1.2.1.3 

01 ab TOKYO OFFICE whether a combination of a communication ID and a pass 
OSAKA OFFICE 15 word included in login request information that is received 

1.4.1.2 via the transmitting / receiving unit 51 is registered in the 1.5.1.1 authentication management DB 5004. Note that the authen OFFLINE 
tication method used by the authentication unit 53 is not 
limited thereto , and in other examples , a client certificate The nonvolatile storage unit 5000 also includes a terminal 20 ( authentication method using a public key and a private key ) management DB 5003 that stores a terminal management 

table as illustrated in the above Table 3. The terminal may be used . 
The session management unit 54 is implemented by an management table stores and manages , with respect to each 

communication ID of a terminal ( transmission terminal 10 instruction from the CPU 301 of FIG . 4. Upon receiving a 
or mobile terminal 20 ) , an operation state of the terminal , a request to establish connection with a counterpart terminal 
name to be used when the communication ID of the terminal 25 from a transmission terminal 10 that has been authenticated 
corresponds to the counterpart terminal ID , and an IP by the authentication unit 53 ( i.e. , upon acquiring start 
address of the terminal in association with one another . request information ) , the session management unit 54 stores 

information items including the communication PF , the 
TABLE 4 relay device ID of the relay device 30 to relay content data 

30 ( if the relay device 30 is used ) , the session ID , the commu 
( AUTHENTICATION MANAGEMENT TABLE ) nication ID of the requesting terminal , and the communica 

tion ID of the counterpart terminal , and the conference ID in 
COMMUNICATION ID association with one another in the session management DB 

5001. Also , the session management unit 54 establishes an 
35 appropriate session for each communication PF , the details 

of which is described below . 
The communication state detection unit 55 is imple 

mented by an instruction from the CPU 301 of FIG . 4. The 
communication state detection unit 55 detects the states of 

40 communication between the transmission management sys The nonvolatile storage unit 5000 also includes an authen 
tication management DB 5004 that stores an authentication tem 50 and the transmission terminal 10 and communication 
management table as illustrated in the above Table 4. The between the transmission terminals 10. Note that the number 
authentication management table stores and manages each of sites is an example of a communication state of the 
communication ID of a user or a terminal in association with present embodiment . 
a corresponding password of the user or the terminal . The PF switch determination unit 52 is implemented by 

an instruction from the CPU 301 of FIG . 4. The PF switch 
TABLE 5 determination unit 52 selects ( determines ) an appropriate 

communication PF by referring to the PF determination 
( PF DETERMINATION TABLE ) table ( e.g. , Table 5 ) according to the communication state 

50 ( e.g. , number of sites ) . Note that the determination and COMMUNICATION 
OF SITES PLATFORM switching of the communication PF are described in detail 

below . If it is determined that the communication PF has to 
a ( WebRTC ) be switched , the PF switch determination unit 52 notifies the 

B ( VIA RELAY DEVICE ) session management unit 54 of the communication PF to be 
55 used after the switch and requests the session management 

The nonvolatile storage unit 5000 also includes a PF unit 54 to establish a session . 
determination management DB 5005 that stores a PF deter The read / write process unit 59 is implemented by the 
mination management table as illustrated in the above Table HDD 305 and an instruction from the CPU 301 of FIG . 4 . 
5. In the PF determination management table stores and The read / write process unit 59 stores various data in the 
manages a corresponding communication platform accord- 60 nonvolatile storage unit 5000 , and reads various data stored 
ing to a number of sites . In the present example , the in the nonvolatile storage unit 5000 . 
communication PF a refers to communication using the << Establishing Session according to Communication 
WebRTC , and the communication PF B refers to communi PF >> 
cation via the relay device 30 ( communication implementing In the following , a process of establishing a WebRTC 
call control according to H.323 ) . Note that the PF determi- 65 session used by the communication PF a is briefly 
nation table is an example of communication platform described . In WebRTC , for example , browsers ( or applica 
determination information . tions with equivalent functions ) communicate with each 

PASSWORD 

???? . 

abab 
01aa 
Olab 
Olac 
02ab 
02ac 
02ad 

acac 
ABAB 
ACAC 
ADAD 

45 

NUMBER 

2 
3 OR MORE 
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other without the intervention of a server . However , a conference may be started using a communication PF that is 
process for identifying a communication counterpart ( sig designated by a user . For example , the user may designate 
naling ) has to be implemented . In this respect , the transmis the communication PF ß in a request sent to the transmission 
sion management system 50 that manages the operation management system 50 to start the videoconference with the 
states of the transmission terminals 10 in the terminal 5 communication PF ß . In the following , the process steps of 
management table ( e.g. , Table 3 ) may be used to enable one FIG . 6 are described . 
user to identify another user as a communication counterpart Step S1 : When the user turns on the power switch 109 , the ( e.g. , the user can identify the other user as the communi operation input accepting unit 16 accepts the power - on cation counterpart via a counterpart list screen described operation input by the user and turns on the power of the below ) . Once two transmission terminals 10 that are to 10 transmission terminal 10aa . communicate with each other can be identified , the session Step S2 : In response to the above power - on operation , the management unit 54 acts as a STUN ( Session Traversal 
Utilities for Network Address Translator [ NAT ] ) server and login request unit 17 automatically transmits login request 
notifies each of the transmission terminals 10aa and 10ab of information indicating a login request from the transmitting 
a global IP address and a port number outside a NAT 15 receiving unit 11 to the transmission management system 50 
( Network Address Translation ) device of a corporate net via the communication network 2. Note that the transmis 
work or a home network in which the other transmission sion of the login request is not limited to being triggered by 
terminal 10 corresponding to the counterpart is arranged . In the power - on operation as described above but can be 
this way , the transmission terminals 10aa and 10ab may be triggered at an arbitrary time in response to a relevant user 
informed of the global IP address and the port number of the 20 operation . The login request information includes a com 
other terminal , such that one - on - one communication beyond munication ID identifying the transmission terminal 10aa 
the NAT device may be established between the transmis corresponding to the request sender , and a password . Note 
sion terminals 10aa and 10ab , for example . that in the case where the login request information is 

In the following , a process of establishing a session used transmitted from the transmission terminal 10aa to the 
in the communication PF ß is briefly described . As in the 25 transmission management system 50 , the transmission man 
session described above , the operation state of the transmis agement system 50 receiving the login request is able to 
sion terminal 10 that has logged into the transmission acquire the IP address ( global IP address ) of the transmission 
management system 50 is stored and managed in the termi terminal 10aa . 
nal management table . Thereafter , for example , when a user Step S3 : The authentication unit 53 of the transmission 
of the transmission terminal 10aa notifies the transmission 30 management system 50 performs terminal authentication by 
management system 50 that the transmission terminal 10ab determining whether a combination of a communication ID 
is to be the communication counterpart , the session man and a password matching the communication ID and the 
agement unit 54 selects an appropriate relay device 30 . password included in the login request received via the 
Although various methods are conceivable for selecting the transmitting / receiving unit 51 is stored and managed in the 
relay device 30 , in the present embodiment , the transmission 35 authentication management table . 
delay time of data transmission from the relay device 30 to Step S4 : If the transmission terminal 10aa is authenticated 
the transmission terminal 10 is considered . In the present by the authentication unit 53 , the session management unit 
embodiment , such a selection method it is referred to as 54 reads from the counterpart list management table , the 
" default selection method ” . communication IDs of terminals corresponding to counter 
Once the session management unit 54 selects ( determines ) 40 part candidate terminals with which the transmission termi 

the relay device 30 to be used , the session management unit nal 10aa is capable of establishing a session . Also , the 
54 notifies the selected relay device 30 of the communica session management unit 54 reads from the terminal man 
tion IDs of the transmission terminals 10aa and 10ab that are agement table , the operation states of the counterpart can 
to communicate with each other in one videoconference . didate terminals . Note that in the present example , it is 
The session management unit 54 or the relay device 30 45 assumed that the operation state of the transmission terminal 
associates a session ID with the communication IDs and 10ab corresponding to the counterpart terminal is “ online ” . 
assigns a conference ID to indicate participation in the same Step S5 : Next , the transmitting / receiving unit 51 transmits 
conference . In addition , the session management unit 54 counterpart state information including the communication 
notifies the transmission terminals 10aa and 10ab of the IP IDs and the operation states of the terminals corresponding 
address of the relay device 30. When the transmission 50 to counterpart candidates to the transmission terminal 10aa 
terminals 10aa and 10ab establish connection with the relay via the communication network 2. The counterpart state 
device 30 with their communication IDs , the relay device 30 information also includes the names of the terminals regis 
relays content data to the transmission terminals 10aa and tered in the terminal management table . In this way , the 
10ab that are participating in the same videoconference transmission terminal 10aa may become aware of the cur 
based on the communication IDs . 55 rent operation state of the transmission terminal 10ab that is 

< Communication Process of Transmission Terminal 10 > included in the list of counterpart candidates with which the 
In the following , procedures for establishing a session that transmission terminal 10aa is capable of establishing a 

are implemented by the transmission terminals 10aa and session . 
10ab are described with reference to FIG . 6. FIG . 6 is a Step S6 : Note that the transmitting / receiving unit 51 
sequence chart illustrating exemplary process steps imple- 60 transmits the communication ID and the operation state of 
mented by the transmission terminals 10aa and 10ab for the transmission terminal 10aa that has made the login 
establishing a session . In the present embodiment , when two request to a terminal that has the transmission terminal 10aa 
transmission terminals 10 start a videoconference , it is registered as a counterpart candidate in its counterpart list . 
assumed that the communication PF a is used . However , in In the present example , the transmitting / receiving unit 51 
order to enable the transmission system 1 to accommodate 65 transmits the communication ID and the operation state of 
for a case where three or more users are expected to the transmission terminal 10aa to the transmission terminal 
participate in the videoconference , for example , the video 10ab . In this way , transmission terminals 10 registered as 
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counterpart candidates for each other in their respective ments , the transmission terminal 10aa may invite the 
counterpart lists may each be informed of the operation state transmission terminal 10ac to the videoconference by noti 
of the other . fying the transmission terminal 10ac of the corresponding 

Step S7 : Upon receiving the counterpart state informa session ID . 
tion , the counterpart list generating unit 15 of the transmis- 5 Step S22 : The transmitting / receiving unit 11 of the trans 
sion terminal 10aa generates a counterpart list and displays mission terminal 10ac transmits the start request information 
the generated counterpart list at the display 120. In this way , to the transmission management system 50. The start request 
the user of the transmission terminal 10aa may be able to information includes the requesting terminal ID and the select a communication ID of a terminal that is to be counterpart terminal ID . Note that by implementing this designated as the counterpart terminal in a communication 10 
start request from a counterpart list screen . In the present process , the transmitting / receiving unit 51 of the transmis 
example , it is assumed that the transmission terminal 10ab sion management system 50 may become aware of the IP 
has been selected as the counterpart terminal . address of the requesting terminal 10ac . 

Step S8 : When the user selects the counterpart terminal Step S23 : The PF switch determination unit 52 of the 
transmission and makes a request to start communication with the 15 management system 50 determines whether to 

selected counterpart terminal , the transmitting / receiving unit switch the communication PF based on the communication 
11 of the transmission terminal 10aa transmits start request state detected by the communication state detection unit 55 . 
information to the transmission management system 50. The Note that the above determination process is described in 
start request information includes the communication ID of detail below with reference to FIG . 8. In the present 
the requesting terminal ( requesting terminal ID ) and the 20 example , it is assumed that the PF switch determination unit 
communication ID of the counterpart terminal ( counterpart 52 has decided to switch the communication PF . 
terminal ID ) . Also , note that by such a process , the trans Step S24 : Next , the session management unit 54 updates 
mitting / receiving unit 51 of the transmission management the session management table . Table 6 shown below illus 
system 50 may become aware of the IP address of the trates an example of the session management table that has 
requesting terminal 10aa . been updated . 

TABLE 6 

SESSION MANAGEMENT TABLE ) 

SESSION COMMUNI 
ID CATION PF 

RELAY REQUESTING COUNTERPART CONFERENCE 
DEVICE ID TERMINAL ID TERMINAL ID ID 

sel 
se2 

B 
B 

111a 
111b 

Olaa 
Olac 

01ab 
Olaa 

0001 
C001 

Step S9 : The session management unit 54 of the trans According to Table 6 , the communication PF is switched 
mission management system 50 performs a process for from a to B , and the relay device IDs of relay devices 30 that 
establishing a session . That is , the session management unit are required for the communication PF ß are determined and 
54 registers the session ID , the communication PF , the 40 registered . Also , the session ID of the session between the 
requesting terminal ID , the counterpart terminal ID , and the transmission terminals 10aa and 10ac , the communication 
conference ID in the session management table . Also , the PF , the relay device ID , the requesting terminal ID , the 
session management unit 54 sets the operation states of the counterpart terminal ID , and the conference ID are regis 
transmission terminals 10aa and 10ab in the terminal man tered . Note that in some embodiments , a new session ID may 

45 be created for the session between the transmission termi agement table to " communicating " . nals 10aa and 10ab rather than continuing to use the Steps S10 and S11 : The session management unit 54 of previous session ID as illustrated in Table 6. Also , in some the transmission management system 50 notifies each of the embodiments , session management tables in various formats transmission terminals 10aa and 10ab of the global IP suitable for the various communication PFs may be pre 
address and the port number of the other to enable commu 50 pared , and after switching the communication PF , the ses 
nication beyond the NAT device as described above . sion ID and other relevant information may be registered in 

Step S12 : In this way , communication between the trans the appropriate session management table according to the 
mission terminals 10aa and 10ab using the communication new communication PF after the communication PF switch . 
PF a can be started . Step S25 : The session management unit 54 transmits a 

<< Communication PF Switching >> request to the relay device 30 to start relying content data 
In the following , a process of switching the communica along with the communication IDs of the transmission 

tion PF is described with reference to FIG . 7. FIG . 7 is a terminals 10aa , 10ab , and 10ac . In this way , the relay device 
30 may determine that the transmission terminals 10aa , sequence chart illustrating exemplary process steps for 10ab , and 10ac are participating in a single video confer switching the communication PF . 

Step S21 : The transmission terminal 10ac logs into the 60 transmission terminal 10aa to the transmission terminals 
ence , and be able to relay content data transmitted from the 

transmission management system 50 in a manner similar to 10ab , and 10ac , for example . the login process implemented by the transmission terminals Steps S26 and S27 : The PF switch determination unit 52 
10aa and 10ab , and generates / displays a counterpart list . In of the transmission management system 50 transmits com 
this way , the transmission terminal 10ac may be able to munication platform switch commands to the transmission 
transmit start request information designating the transmis- 65 terminals 10aa and 10ab . In this way , the transmission 
sion terminal 10aa as a counterpart terminal to the trans terminals 10aa and 10ab may be notified of the new com 
mission management system 50. Note that in some embodi munication PF after the communication PF switch . 

55 
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Steps S28 and S29 : The PF switch determination unit 52 As described above , when a communication state change 
of the transmission management system 50 notifies the occurs while a videoconference is in session , the transmis 
transmission terminals 10aa and 10ab of the IP address of sion system 1 of the present embodiment switches the 
the relay device 30. In this way , the transmission terminals communication PF to another communication PF that is 
10aa and 10ab may be able to transmit content data to the determined to be optimal based on settings that are set up in 
relay device 30 . advance . By switching the communication PF to another 

Steps S30 and S31 : The transmission terminal 10aa communication PF and continuing the videoconference 
switches the communication PF , and the transmission ter using the other communication PF , the stability , quality , and 
minal 10ab switches the communication PF . That is , the 10 cost - efficiency of the videoconference may be improved , for 
transmission terminals 10aa and 10ab switches from com example . 
munication using the transmitting / receiving unit 11 and the Note that in the above example , a case where the number 
a function unit 11a to communication using the transmit of sites is increased has been described as an illustrative 
ting / receiving unit 11 and the ß function unit 11b . 15 example . However , the communication PF may also be 

Step S32 : The PF switch determination unit 52 of the switched when the number of sites is reduced . For example , 
transmission management system 50 notifies the transmis when the session management unit 54 detects a change in the 
sion terminal 10ac of the communication PF and the IP operation state of a transmission terminal 10 from “ online ” 
address of the relay device 30. In this way , the transmission to " offline " such that the number of sites decreases from 3 
terminal 10ac may be able to transmit content data to the or more to 2 or less , the PF switch determination unit 52 may 
relay device 30 using the transmitting / receiving unit 11 and switch the communication PF from ß to a . In this case , the 
the ß function unit 11b . session management unit 54 may establish a session using 

Step S33 : In this way , a videoconference may be held the communication PF a , and the two transmission terminals 
between the transmission terminals 10aa , 10ab , and 10ac 25 10 may continue the videoconference using the communi 
via a session established with the communication PF B. cations PF a . 

Note that although the communication PF is switched Also , note that in the above - described example , the com 
before the transmission terminal 10ac establishes commu munication PF is switched in response to a change in the 
nication using the communication PF a in the example of communication state ; however , in other examples , the com 

other examples , the communication PF may be munication PF may be switched in response to a user 
switched after the transmission terminal 10ac joins the request . 
videoconference using the communication PF a . Also , in some embodiments , the transmission terminal 10 

FIG . 8 is a flowchart explaining the communication PF may include the PF determination table and the PF switch 
determination process of step S23 in greater detail . In FIG . 35 determination unit 52 , and the transmission terminal 10 may 
8 , first , the communication state detection unit 55 of the determine whether to switch the communication PF . In this 
transmission management system 50 checks the current case , the transmission terminal 10 may monitor an increase / 

decrease in the number of sites on its own , or the transmis number of sites ( step S23-1 ) . It can be determined from the sion management system 50 may provide determination start request information that the transmission terminal 10aa 40 factors to the transmission terminal 10 for determining and the transmission terminal 10ac are participating in the whether to switch the communication PF . For example , in 
same videoconference . Also , communication state detection the communication PF that does not involve data transmis 
unit 55 counts the transmission terminal 10ab that is already sion via the relay device 30 , the transmission management 
holding the videoconference with the transmission terminal system 50 does not need to be aware of the communication 
10aa based on the conference ID registered in the session 45 PF being used . Thus , by having the transmission terminal 10 
management table . Thus , communication state detection determine whether to switch the communication PF inde 
unit 55 determines that the number of sites has increased to pendently , the PF switch determination may be made only 
three sites . through communication between the transmission terminals 

10 . Then , the PF switch determination unit 52 of the trans 
mission management system 50 reads the threshold value Example 2 
( i.e. , 3 ) from the PF determination table and determines 
whether the detected number of sites is 3 or more ( step According to second embodiment of the present inven 
S23-2 ) . tion , the transmission system 1 switches the communication 

If a positive determination ( YES ) is made in step S23-2 , 55 PF using another PF determination table that is different 
the PF switch determination unit 52 decides to switch the from the PF determination table used in the first embodi 
communication PF to B ( step S23-3 ) . In the present example , ment . 

the current communication PF is a , and as such the PF FIG . 9 is a block diagram illustrating exemplary func 
tional configurations of the transmission terminal 10 and the switch determination unit 52 has to switch the communica transmission management system 50. In the description of tion PF from a to ß . the present embodiment , components and features that are If a negative determination ( NO ) is made in step S23-2 , identical to those of the first embodiment are given the same 

the PF switch determination unit 52 decides to switch the reference numerals , and overlapping descriptions thereof 
communication PF to a ( step S23-4 ) . In the present may be omitted . 
example , the current communication PF is a , and as such the The nonvolatile storage unit 5000 of the transmission 
PF switch determination unit 52 would not have to do management system 50 according to the present embodi 
anything ment includes a relay device management DB 5006 . 

50 
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TABLE 7 

( RELAY DEVICE MANAGEMENT TABLE ) 

RELAY 
DEVICE 

ID 
OPERATION 

STATE 
RECEPTION 
DATE / TIME 

RELAY 
DEVICE IP FRAME 
ADDRESS RATE RESOLUTION 

111a 
111b 
111c 
111d 

ONLINE 
ONLINE 
OFFLINE 
ONLINE 

2013.02.10.13:42 
2013.02.11.12:05 
2013.02.10.17:33 
2013.02.10.09:02 

1.2.1.2 
1.2.2.2 
1.3.1.2 
1.3.2.2 

30 fps 
60 fps 
60 fps 
15 fps 

1280 X 1024 
1920 X 1080 
640 X 480 
640 X 480 

20 

25 

A relay device management table as illustrated in the lso , the PF determination management DB 5005 of the 
above Table 7 is stored in the relay device management DB nonvolatile storage unit 5000 according to the present 
5006 of the nonvolatile storage unit 5000 according to the 15 embodiment stores a PF determination table as shown in the 
present embodiment . The relay device management table above Table 8. The PF determination table according to the 
stores and manages , with respect to each relay device ID of present embodiment stores and manages a communication 
each relay device 30 , the operation state of the relay device PF in association with a communication state relating to 
30 , the reception date / time when state information indicat whether participating sites ( transmission terminals 10 ) are 
ing the operation state has been received at the transmission all connected to an intranet . In the present embodiment , a 
management system 50 , the IP address of the relay device communication PF y refers to communication using a relay 
30 , the frame rate of the relay device 30 , and the resolution device 30 within the intranet ( within an organization ) , and a 
in association with each other . For example , according to the communication PF d refers to high - quality communication . 
relay apparatus management table shown in Table 7 , with Note that when all sites are connected to the intranet , there 
respect to a relay device 30a with the relay device ID may be relatively little transmission delay , and as such , 
“ 111a ” , the operation state of the relay device 30a is WebRCT may be used as the communication PF y . 
“ online ” , the reception date / time when the above state In the following , determination process steps of the PF 
information has been received by the transmission manage switch determination unit 52 according to the present 
ment system 50 is “ 2013.02.10.13.42 ” ( Feb. 10 , 2013 at 30 embodiment are described with reference to FIG . 10. FIG . 
13:42 ) , the IP address of the relay device 30a is “ 1.2.1.2 ” , 10 is a flowchart illustrating exemplary process steps imple the frame rate of the relay device 30 is “ 30 fps ” , and the mented by the PF switch determination unit 52 for switching resolution is “ 1280x1024 ” . the communication PF based on the PF determination table . In some embodiments , compression methods supported The process of FIG . 10 may be executed immediately after by the relay device 30 may be registered in the relay device 35 a videoconference is started or when a site is added or management table in addition to the above information 
items . For example , with H.264 / AVC , the relay device 30 removed , for example . Note that the transmission manage 
has to compress video for each individual transmission ment system 50 is connected to an external network as 

shown in FIG . 2 . terminal 10 according to the communication band , the 
resolution , and the frame rate of the transmission terminal 40 According to FIG . 10 , first , in step S41 , the communica 
10. Thus , in this case , although the relay device 30 can relay tion state detection unit 55 of the transmission management 
optimal video data to each transmission terminal 10 , the load system 50 reads the IP address of each transmission terminal 
of the relay device 30 may be increased when the number of 10 participating in the videoconference from the terminal 
transmission terminals 10 is increased . On the other hand , management table , and the PF switch determination unit 52 
with H.264 / SVC , the relay device 30 may only have to relay 45 compares the IP addresses of the transmission terminals 10 . 
a single type of content data , and the transmission terminal Note that the IP address is a global IP address . Communi 
10 at the receiving side reproduces the content data at a cation from within an organization to the external side 
suitable resolution and frame rate according to the commu involves passing through a proxy server or a firewall , and 
nication band , resolution , and frame rate of the transmission transmission terminals 10 connected to the same intranet 
terminal 10. Thus , by registering the compression method 50 have the same global IP address . Thus , the PF switch 
supported by the relay device 30 in the relay device man determination unit 52 may compare the IP addresses of the 
agement table , the PF switch determination unit 52 may be transmission terminals 10 to determine whether they are the 
able to select a relay device 30 supporting H.264 / AVC or a same . Alternatively , assuming that one organization may 
relay device 30 supporting H.264 / SVC according to the have multiple global IP addresses , the PF switch determi 
number of sites and the communication band , for example . 55 nation unit 52 may query a DNS server to determine whether 
In this way , efficient relaying of data may be enabled . the IP addresses have the same domain name , for example . 

In step S42 , the PF switch determination unit 52 deter 
TABLE 8 mines whether all of the sites are connected to the same 

intranet based on the comparison result . ( PF DETERMINATION TABLE ) 
Then , if a positive determination ( YES ) is made in step COMMUNICATION PLATFORM S42 , the PF switch determination unit 52 decides to switch 

Y ( VIA IN - HOUSE the communication PF to y in step S43 based on the PF 
RELAY DEVICE ) determination table . 
d ( HIGH - QUALITY 
COMMUNICATION ) If a negative determination ( NO ) is made in step S42 , the 

PF switch determination unit 52 decides to switch the 
communication PF to 8 in step S44 . 

60 

NETWORK 
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In the case of switching the communication PF to y , the TABLE 9 
session management unit 54 selects a relay device 30 within 
the intranet to which the sites ( transmission terminals 10 ) are ( PF DETERMINATION TABLE ) 

connected from the relay device management table . For COMMUNICATION BAND COMMUNICATION PLATFORM 
example , the session management unit 54 may select a relay 
device 30 having the same IP address as the transmission B ( VIA RELAY DEVICE ) 

TRANSMISSION TERMINAL 
terminals 10. Note that processes following the above pro WITH A COMMUNICATION 
cess may be similar to the processes for switching the 
communication PF to B as described above . That is , the OR EQUAL TO 1 Mbps 

d ( HIGH - QUALITY session management unit 54 transmits a communication PF COMMUNICATION ) 
switch command and the IP address of the selected relay 
device 30 to each transmission terminal 10. In turn the 
transmission terminal 10 establishes communication with The PF determination management DB 5005 of the non 
the relay device 30 using a y function unit 11c and the volatile storage unit 5000 according to the present embodi 

ment stores a PF determination table as illustrated in the transmitting / receiving unit 11. In this way , the contents of above Table 9. The PF determination table according to the the videoconference may be prevented from leaking outside 
such that security of the videoconference may be improved , present embodiment stores and manages a communication 
for example . PF in association with a communication state relating to 

whether at least one transmission terminal with a commu 
In the case of switching the communication PF to d , the 20 nication band that is less than or equal to a predetermined session management section 54 refers to the relay apparatus value ( e.g. , 1 Mbps ) is included . In the present embodiment , management table to check the frame rate and the resolution the communication PF ß refers to communication using a 

of the relay devices 30 , and selects the relay device 30 that relay device 30 selected by the default selection method , and 
can transmit content data at the highest quality level . Then , the communication PF d refers to high - quality communica the session management unit 54 transmits a communication tion . 
PF switch command and the IP address of the selected relay According to an aspect of the present embodiment , the 
device 30 to each transmission terminal 10. In turn , the communication PF may be dynamically switched based on transmission terminal 10 established communication with the communication quality of the transmission terminals 10 . 
the relay device 30 using a d function unit 1ld and the In the following , a process of switching the communica transmitting / receiving unit 11 . tion PF according to the present embodiment is described 

According to an aspect of the present embodiment , when with reference to FIG . 12. FIG . 12 is a sequence chart 
a videoconference is held only between transmission termi illustrating exemplary process steps for switching the com 
nals 10 that are connected to the same network , the com munication PF according to the present embodiment . In the 
munication PF y ( communication using a relay device 30 35 present example , it is assumed that the transmission termi 
within the organization in the present embodiment ) may be nals 10aa and 10ab are communicating with each other 
selected , and in this way , security may be improved . On the using the communication PF d . 
other hand , by selecting the communication PF 8 , the quality Step S51 : The state change notification unit 18 of the 
of video and audio may be improved and communication transmission terminal 10aa sends a state change notification 
lines may be efficiently used , for example . to the transmission management system 50 when a commu 

nication state change occurs . In turn , the communication 
Example 3 state detection unit 55 of the transmission management 

system 50 acquires the state change notification . In the 
In the transmission system 1 according to a third embodi- 45 present example , it is assumed that a change in the commu 

nication band has been detected , and the state change ment of the present invention , the transmission terminal 10 
is configured to notify the transmission management system notification includes the communication band after the com 
50 of a change in the communication state . munication state change . 

Step S52 : Upon acquiring the state change notification , FIG . 11 is a block diagram illustrating exemplary func tional configurations of the transmission terminal 10 and the 50 the PF switch determination unit 52 of the transmission 
transmission management system 50 according to the management system 50 determines whether to switch the pres 
ent embodiment . Note that in FIG . 11 , components and communication PF . That is , the PF switch determination unit 

52 refers to the PF determination table and determines the features that are substantially identical to those illustrated in communication PF to be used based on the communication FIG . 9 are given the same reference numerals , and overlap 55 band of the transmission terminal 10aa . In the present ping descriptions thereof may be omitted . example , it is assumed that the communication band of the The transmission terminal 10 according to the present transmission terminal 10aa has decreased to be 1 Mbps or embodiment includes a state change notification unit 18. The lower , and as such , the PF switch determination unit 52 state change notification unit 18 is implemented by the determines the communication PF has to be switched to B. network I / F 111 and an instruction from the CPU 101 of FIG . Step S53 : If the relay device 30 is changed according to 
3. The state change notification unit 18 is configured to the default selection method , the session management unit 
notify the transmission management system 50 of a change 54 updates the session management table . That is , the 
in the communication state such as a change in the com session management unit 54 selects the relay device 30 
munication band . according to the default selection method , and updates the 

Also , the PF determination management DB 5005 accord- 65 communication PF and the relay device ID registered in the 
ing to the present embodiment stores a PF determination session management table . Note that in the present example , 
table as illustrated below , for example . no changes are made to the requesting terminal ID , the 
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counterpart terminal ID , and the conference ID in the session TABLE 10 - continued 
management table . Also , the session ID may or may not be 
changed . ( PF DETERMINATION TABLE ) 

Step S54 : The session management unit 54 sends a relay COMMUNICATION 
start request to the selected relay device along with the 5 PLATFORM 

communication IDs of the transmission terminals 10aa and 4 NOT SATISFIED AND n 10ab . In this way , the relay device 30 may be able to relay ALL TRANSMISSION ( HIGH RATE , 
content data to the transmission terminals 10aa and 10ab TERMINALS ARE LOW TO 

CONNECTED BY CABLE MIDDLE that are participating in one videoconference . RESOLUTION ) Steps S55 and 556 : The PF switch determination unit 52 6 B 
of the transmission management system 50 sends commu 
nication PF switch commands to the transmission terminals The nonvolatile storage unit 5000 according to the present 10aa and 10ab . 

Steps S57 and S58 : The PF switch determination unit 52 15 the above Table 10 stored in the PF determination manage 
embodiment has a PF determination table as illustrated in 

of the transmission management system 50 notifies the 
transmission terminals 10aa and 10ab of the IP address of ment DB 5005. In the PF determination table stores and 
the relay device 30. In this way , the transmission terminals manages communication PFs in association with six condi 
10aa and 10ab may be able to transmit content data to the tions . 
relay device 30 that has been newly selected after the Conditions 1 includes a condition restricting the number 
communication state change . of sites to a small number and is associated with the 

Steps S59 and S60 : The transmission terminal 10aa communication PF a corresponding to high - rate communi 
switches the communication PF , and the transmission ter cation using WebRTC . Condition 2 includes a condition 
minal 10ab switches the communication PF . That is , the requiring a relatively large available band and is associated 
transmission terminals 10aa and 10ab switch from commu with the communication PF d corresponding to high - rate and 
nication using the d function unit 11d and the transmitting / high - resolution communication . Condition 3 includes a con receiving unit 11 to communication using the ß function unit dition that a mobile communication network is utilized and 11b and the transmitting / receiving unit 11 . is associated with a communication PF ? corresponding to Thus , according to the present embodiment , the transmis 
sion management system 50 may be able to switch the low - quality communication such that accommodations may 
communication PF in response to receiving a state change 30 be easily made in response to variations in the communica 
notification from the transmission terminal 10 . tion band . Condition 4 includes a condition that a transmis 
Note that other examples of a change in the communica sion terminal not included in the counterpart list of another 

state that may be fied by the transmission terminal transmission terminal is included . Such condition is associ 
include a decrease in sound level , a delay in video , and the ated with a communication PF & corresponding to low - rate 
like . 35 communication using WebRTC . Condition 5 includes a 

condition that all the transmission terminals 10 be connected 
Example 4 by cable ( wired connection ) and is associated with a com 

munication PF n corresponding to high - rate and low / 
In the transmission system 1 according to a fourth middle - resolution communication . 

embodiment of the present invention , communication PFs In the following , the above conditions are described 
are registered in association with a plurality of conditions . In further . With respect to condition 1 , in the case where all 
the following descriptions , it is assumed that the transmis participating sites are connected to the same intranet , delay 
sion system 1 according to the present embodiment has a can presumably be minimized , and if the number of sites is 
functional configuration identical to that illustrated in FIG . relatively small , communication with little stress may be 

45 realized even if WebRTC is used . With respect to condition 
2 , the condition that the available band be large is satisfied 

TABLE 10 when all of the transmission terminals 10 meets the above 
condition . Note that the available band of the transmission ( PF DETERMINATION TABLE ) terminal 10 may be determined by the transmission terminal 

COMMUNICATION 50 10 and notified to the transmission management system 50 , 
PLATFORM or the transmission management system 50 may be config 

ured to determine the available band . ALL SITES CONNECTED 
TO INTRANET AND ( WebRTC , With respect to condition 3 , the transmission terminal 10 
MORE THAN 3 SITES HIGH RATE ) or the mobile terminal 20 may be configured to determine 
1 NOT SATISFIED AND 55 and notify the transmission management system 50 as to 

( HIGH RATE , whether it is connected to a mobile communication network . IS AT LEAST 5 Mbps 
RESOLUTION ) The transmission terminal 10 or the mobile terminal 20 may 

2 NOT SATISFIED AND be able to make such a determination based on the type 
( LOW QUALITY ) identification information of the transmission terminal 10 or 

60 the OS of the mobile terminal 20 , for example . TERMINAL USING 
With respect to condition 4 , the transmission management 

COMMUNICATION NETWORK system 50 of the present embodiment may not be able to 
3 NOT SATISFIED AND § notify the relevant transmission terminals 10 of the state A TRANSMISSION ( WebRTC , information of a transmission terminal 10 that is not listed in TERMINAL NOT LISTED LOW RATE ) 

IN COUNTERPART 65 the counterpart list ( as illustrated by steps S5 and S6 of FIG . 
LIST IS INCLUDED 6 ) . For example , it is assumed below that the transmission 

terminals 10aa and 10ab are each registered in the counter 
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part list of the other , and the transmission terminals 10ab and If a negative determination ( NO ) is made in step S75 , the 
10ac are each registered in the counterpart list of the other . PF switch determination unit 52 determines whether condi 
In this case , the transmission terminal 10ab and the trans tion 4 is satisfied in step 77 . 
mission terminal 10aa can communicate with each other , If a positive determination ( YES ) is made in step S77 , the 
and the transmission terminal 10ab and the transmission 5 PF switch determination unit 52 decides to switch the 
terminal 10ac can communicate with each other . However , communication PF to & in step S78 . 
the transmission terminals 10aa and 10ac cannot commu If a negative determination ( NO ) is made in step S77 , the 
nicate with each other because the transmission terminals PF switch determination unit 52 determines whether condi 
10aa and 10ac are not registered in the counterpart list of tion 5 is satisfied in step 879 . 
each other . In this respect , condition 4 corresponds to a If a positive determination ( YES ) is made in step S79 , the 
condition for enabling videoconferencing between the trans PF switch determination unit 52 decides to switch the 
mission terminals 10aa , 10ab , and 10ac by enabling com communication PF to n in step S80 . 
munication using WebRTC between the transmission termi If a negative determination ( NO ) is made in step S79 , the 
nals 10aa and 10ac in view of the ability of the transmission PF switch determination unit 52 decides to switch the 
terminal 10ab to communicate with the transmission termi communication PF to ß in step S81 . 
nals 10aa and 10ac . The transmission management system As can be appreciated from the above , in the transmission 
50 determines that condition 4 is satisfied if there is a system 1 according to the present embodiment even when 
common transmission terminal 10 in two videoconferences . three or more conditions are registered in the PF determi 
If condition 4 is satisfied , the transmission management 20 nation table , an appropriate communication PF may be 
system 50 may query the transmission terminal 10ab about determined by performing determination processes in a 
whether to switch the communication PF , or the user of the pre - designated order . 
transmission terminal 10ab may request for a switch of the 
communication PF . When switching the communication PF , Example 5 
the session management unit 54 may transmit to each of the 25 
transmission terminals 10aa , 10ab , and 10ac the global IP In the transmission system 1 according to a fifth embodi 
addresses and port numbers of the other two sites . ment of the present invention , switching of the communi 

With respect to condition 5 relating to whether all termi cation PF may be restricted as described below . 
nals are connected by cable ( wired connection ) , the trans FIG . 14 is a block diagram illustrating exemplary func 
mission terminal 10 or the mobile terminal 20 is preferably 30 tional configurations of the transmission terminal 10 and the configured to notify the transmission management system transmission management system 50 according to the pres 
50 of its connection state . Note that when the mobile ent embodiment . In FIG . 14 , features and components that terminal 20 is connected to the transmission management may be substantially identical to those illustrated in FIG . 11 system 50 , it can be determined that the connection is not a are given the same reference numerals and overlapping wired connection . 

In the following , a determination process of the PF switch descriptions thereof may be omitted . 
determination unit 52 according to the present embodiment TABLE 11 is described with reference to FIG . 13. FIG . 13 is a flowchart 
illustrating exemplary process steps implemented by the PF ( SWITCH RESTRICTION CONDITION TABLE ) 
switch determination unit 52 for switching the communica- 40 
tion PF based on the PF determination table . The process of 
FIG . 13 may be executed at the start of a videoconference or d 
when the communication state detection unit 55 detects a 
communication state change that may affect a determination 
of whether to switch the communication PF ( e.g. , addition / 45 
removal of a site , or a change in the communication band ) . 
According to the process of FIG . 13 , the communication PF 
associated with the condition that is determined to be The nonvolatile storage unit 5000 according to the present 
satisfied at the earliest point is selected . embodiment includes a switch restriction condition manage 

First , in step S71 , the PF switch determination unit 52 of 50 ment DB 5007 storing a switch restriction condition table as 
the transmission management system 50 determines whether illustrated in the above Table 11. This switch restriction 
condition 1 is satisfied . condition table registers restriction conditions that would 

If a positive determination ( YES ) is made in step S71 , the disable switching of the communication PF even when a 
PF switch determination unit 52 decides to switch the condition for switching the communication PF described in 
communication PF to a in step S720 . 55 the PF determination table is satisfied . 

If a negative determination ( NO ) is made in step S71 , the Note that switching the communication PF while users are 
PF switch determination unit 52 determines whether condi holding a videoconference may enable more effective com 
tion 2 is satisfied in step S73 . munication in the long run . However , in the short term , 

If a positive determination ( YES ) is made in step S73 , the inconveniences may arise such as the need to update the 
PF switch determination unit 52 decides to switch the 60 screen layout and short disruptions in communication , for 
communication PF to d in step S74 . example . Thus , according to an aspect of the present 

If a negative determination ( NO ) is made in step S73 , the embodiment , certain restrictions may be imposed to prevent 
PF switch determination unit 52 determines whether condi frequent switching of the communication PF ( e.g. , restric 
tion 3 is satisfied in step S75 . tions 2 and 3 of the above switch restriction condition table ) 

If a positive determination ( YES ) is made in step S75 , the 65 and / or prevent switching of the communications PF when a 
PF switch determination unit 52 decides to switch the substantial impact is not expected from the switch ( e.g. , 
communication PF to ? in step S76 . restriction 1 of the above switch restriction condition table ) . 
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In the following , a switch restriction determination pro current communication PF . That is , the PF switch determi 
cess based on the switch restriction condition table accord nation unit 52 uses the current communication PF as a key 
ing to the present embodiment is described with reference to and decides to switch the communication PF to the corre 
FIG . 15. FIG . 15 is a flowchart illustrating exemplary sponding communication PF after switching upon determin 
process steps implemented by the PF switch determination 5 ing that the corresponding switch condition is satisfied . The 
unit 52 for switching the communication PF based on the PF PF switch determination unit 52 may scan the PF determi 
determination table and the switch restriction condition table nation table from the top to find the current communication 
according to the present embodiment . Note that the process PF and the corresponding switch condition . The PF switch 
of FIG . 15 may be executed in conjunction with the PF determination unit 52 may thus decide to switch the com 
switch determination processes according to the first through 10 munication PF only when the corresponding switch condi 
fourth embodiments , for example . tion for the current communication PF is satisfied . In this 

In step S91 , the PF switch determination unit 52 deter way , enlargement of the switch restriction condition table 
mines whether a PF switch condition of the PF determina may be prevented . Note that the switch restriction condition 
tion table is satisfied . If a negative determination ( NO ) is table is an example of restriction information . 
made in step S91 , the process is terminated without referring Example 6 
to the switch restriction condition table . 

If a positive determination ( YES ) is made in step S91 , the In the transmission system 1 according to a sixth embodi PF switch determination unit 52 determines whether the ment of the present embodiment , each user uses a different restriction conditions of the switch restriction condition 20 PF determination table to perform a switch determination table are not satisfied in step S92 . process for switching the communications PF as described If a positive determination ( YES ) is made in step S92 , this below . means that switching the communication PF is allowed , and In the above - described first through third embodiments , the PF switch determination unit 52 can decide to switch the the transmission management system 50 manages the PF communication PF in step S93 . 25 determination table . However , some users may wish to apply If a negative determination ( NO ) is made in step S92 , this different PF switch conditions . To accommodate such indi means that switching of the communication PF is not vidual preferences of users , each transmission terminal 10 allowed , and as such the PF switch determination unit 52 may manage its own PF determination table , or the trans decides not to switch the communication PF in step S94 . mission management system 50 may store and manage a PF As can be appreciated from the above , according to an 30 determination table in association with the communication aspect of the present embodiment , the communication PF ID of each transmission terminal 10 ( e.g. , the transmission may be switched only if switching the communication PF terminal 10 may acquire its corresponding PF determination may have sufficiently advantageous effects , for example . table from the transmission management system 50 at login << Accommodating Multiple Communication PFs >> 
In a case where the transmission system 1 supports many 35 whether to switch the communication PF using its own PF 

time ) . By having each transmission terminal 10 determine 
types of communication PFs , a large number of restrictions determination table , each user may be able to apply different ( e.g. , restriction type 1 of Table 11 ) may have to be regis switch conditions , for example . tered in the switch restriction condition table as illustrated in However , in the above case , the transmission terminals 10 Table 11. That is , when there are many types of communi communicating with each other may not always decide to cation PFs , the number of restrictions relating to switching 40 switch to the same communication PF occurs . between the these communication PFs increases accord Thus , the present embodiment addresses such a problem ingly . Also , when there is a discrepancy or error in the switch by determining whether to switch the communication PF to restriction condition table such that the communication PF a particular communication PF by a majority decision to be used after switching is unavailable , for example , an method . 
additional restriction may have to be added to the switch FIG . 16 is a block diagram illustrating exemplary func restriction condition table . tional configurations of the transmission terminal 10 and the In view of the above , in some embodiments , a PF deter transmission management system 50 according to the pres mination table as illustrated in Table 12 below may be used . ent embodiment . In FIG . 16 , features and components that 

are substantially identical to those illustrated in FIG . 14 are TABLE 12 50 given the same reference numerals and overlapping descrip 
( PF DETERMINATION TABLE ) tions thereon may be omitted . 

In the present embodiment , the transmission terminal 10 
includes the PF switch determination unit 52. Note that 

PLATFORM SWITCH CONDITION features and functions of the PF switch determination unit 
B 55 52 according to the present embodiment may be substan 

tially identical to those of the first through fifth embodi 
MOBILE COMMUNICATION ments . Also , the nonvolatile storage unit 1000 of the trans NETWORK mission terminal 10 according to the present embodiment 

includes the PF determination management DB 5005 storing 
60 a PF determination table . Note that the contents of the PF 

determination table according to the present embodiment 
may be substantially identical to those of the first through 
third embodiments . 

The above Table 12 illustrates another example of a PF Further , the transmission management system 50 accord 
determination table . In the PF determination table as illus- 65 ing to the present embodiment includes a majority decision 
trated in Table 12 , a switch condition and a communication unit 56. The majority decision unit 56 may be implemented 
PF after switching are registered in association with a by an instruction from the CPU 301 of FIG . 4. The majority 
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decision unit 56 determines whether to switch the commu In this way , the transmission terminals 10aa , 10ab , and 
nication PF by majority decision when the transmission 10ac will be able to switch the communication PF to B and 
management system 50 receives a request for switching the continue the videoconference . 
communication PF ( switch request ) from one or more trans As can be appreciated from the above , according to an 
mission terminals 10 . 5 aspect of the present embodiment , each user ( transmission 

FIG . 17 is a sequence chart illustrating exemplary process terminal 10 ) may be able to make a switch request for 
steps implemented by the transmission management system switching the communication PF to a desired communica 
50 for determining whether to switch the communication PF . tion PF using a different PF determination table , and the 
Note that in the present example , it is assumed that the communication PF may be switched to a communication PF 
transmission terminals 10aa , 10ab , and 10ac are currently 10 designated in a majority of the switch requests issued by a 
holding a videoconference using the communication PF a . majority of users ( transmission terminals 10 ) . 

Step S101 : The state change notification unit 18 of the Note that in some embodiments , instead of using the 
transmission terminal 10aa detects some type of change in majority decision method as described above , a switch 
the communication state . For example , the state change request from the host / organizer of the videoconference may 
notification unit 18 may detect a change in the communi- 15 be prioritized , for example . In other embodiments , an order 
cation band or a change in the number of sites . of priority may be assigned to the communication PFs , and 

Step S102 : The PF switch determination unit 52 of the the communication PF may be switched to a communication 
transmission terminal 10aa refers to its own PF determina PF with the highest priority among the communication PFs 
tion table and decides to switch the communication PF to B. designated in the switch requests from the users , for 
Accordingly , the transmitting / receiving unit 11 sends a 20 example . 
switch request to the transmission management system 50 Although the present invention has been described above 
for switching the communication PF to B. with respect to certain illustrative embodiments , the present 

Step S103 : The majority decision unit 56 of the transmis invention is not limited to these embodiments , and numer 
sion management system 50 determines whether to switch ous variations and modifications may be made without 
the communication PF . At this point , the transmission ter- 25 departing from the scope of the present invention . 
minals 10ab and 10ac have not made switch requests to The present application is based on and claims the benefit 
change the communication PF , and as such , majority deci of priority of Japanese Patent Application No. 2015-048223 
sion unit 56 decides not to switch the communication PF . filed on Mar. 11 , 2015 , the entire contents of which are 

Step S104 : Then , the state change notification unit 18 of hereby incorporated by reference . 
the transmission terminal 10ab detects some type of change 30 
in the communication state . For example , the state change REFERENCE SIGNS LIST 
notification unit 18 may detect a change in the communi 
cation band or a change in the number of sites . 1 : transmission system 

Step S105 : The PF switch determination unit 52 of the 2 : communication network 
transmission terminal 10ab refers to its own PF determina- 35 10 : transmission terminal 
tion table and decides to switch the communication PF to y . 18 : state change notification unit 
Accordingly , the transmitting / receiving unit 11 sends a 30 : relay device 
switch request to the transmission management system 50 50 : transmission management system 
for switching the communication PF to y . 52 : PF switch determination unit 

Step S106 : The majority decision unit 56 of the transmis- 40 55 : communication state detection unit 
sion management system 50 determines whether to switch The invention claimed is : 
the communication PF . At this point , only one switch request 1. An information processing apparatus that interconnects 
for switching the communication PF to y has been received , a plurality of transmission terminals supporting a plurality of 
and as such , the majority decision unit 56 decides not to communication platforms , the information processing appa 
switch the communication PF . 45 ratus comprising : 

Step S107 : Then , the state change notification unit 18 of processing circuitry configured to 
the transmission terminal 10ac detects some type of change detect a communication state relating to at least one of 
in the communication state . For example , the state change a communication between the transmission terminals 
notification unit 18 may detect a change in the communi and a communication between at least one of the 
cation band or a change in the number of sites . transmission terminals and the information process 

Step S108 : The PF switch determination unit 52 of the ing apparatus ; and 
transmission terminal 10ac refers to its own PF determina determine that a communication platform of the plu 
tion table and decides to switch the communication PF to B. rality of communication platforms that is registered 
Accordingly , the transmitting / receiving unit 11 sends a in stored communication platform determination 
switch request to the transmission management system 50 55 information in association with the communication 
for switching the communication PF to B. state that has been detected is to be used in the 

Step S109 : The majority decision unit 56 of the transmis communication between the transmission terminals , 
sion management system 50 determines that two switch the stored communication platform determination 
requests for switching the communication PF to ß have been information associating the plurality of communica 
received from two terminals , which constitutes a majority of 60 tion platforms with a corresponding communication 
the total number of terminals holding the videoconference , state , 
and as such , the majority decision unit 56 decides to switch wherein the processing circuitry is further configured to 
the communication PF to ß . acquire a plurality of communication platform switch 

Steps S110 - S112 : The majority decision unit 56 of the requests from a plurality of the transmission terminals ; 
transmission management system 50 sends switch com- 65 and 
mands for switching the communication PF to B to the wherein the processing circuitry is further configured to 
transmission terminals 10aa , 10ab , and 10ac . decide to switch to a majority communication platform 
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that is designated in at least a majority number of the 6. The information processing apparatus according to 
communication platform switch requests that has been claim 1 , wherein 
acquired from the plurality of the transmission termi the stored communication platform determination infor 
nals , the majority number exceeding half of a total mation associates the plurality of communication plat 
number of the transmission terminals that are commu forms with a communication band ; and 
nicating with each other . the processing circuitry is further configured to determine 

2. The information processing apparatus according to that a corresponding communication platform of the 
claim 1 , wherein the processing circuitry is further config plurality of communication platforms that is registered 
ured to in the stored communication platform determination 

acquire the communication state from at least one of the information in association with the communication 
band that has been detected is to be used in the transmission terminals ; and communication between the transmission terminals . determine that the communication platform of the plural 7. The information processing apparatus according to ity of communication platforms that is registered in the claim 1 , wherein stored communication platform determination informa the stored communication platform determination infor tion in association with the communication state that mation associates the plurality of communication plat has been acquired from the at least one of the trans forms with at least three communication states ; and 

mission terminals is to be used in the communication the processing circuitry is further configured to determine 
between the transmission terminals . whether the communication state that has been detected 

3. The information processing apparatus according to 20 is registered in the stored communication platform 
claim 1 , further comprising : determination information in a predetermined order , 

a memory to store restriction information for restricting and identify a first communication platform of the 
communication platform switching , plurality of communication platforms that is associated 

wherein : with a first communication state of the communication 
the processing circuitry is further configured to read , from 25 states that is first determined to correspond to the 

the memory , the restriction information for restricting communication state that has been detected as the 
communication platform switching ; and communication platform to be used in the communi 

even when the processing circuitry determines that the cation between the transmission terminals . 
communication platform to be used should be switched 8. The information processing apparatus according to 
based on the stored communication platform determi 30 claim 1 , wherein 
nation information , the processing circuitry is config the stored communication platform determination infor 

mation associates a current communication platform ured to refrain from switching the communication with a switch condition communication state and a platform to be used upon determining that communi post - switch communication platform ; and cation platform switching is restricted by the restriction the processing circuitry is further configured to determine information . that the post - switch communication platform that is 4. The information processing apparatus according to registered in the stored communication platform deter 
claim 1 , wherein mination information in association with the current 

the stored communication platform determination infor communication platform and the switch condition com 
mation associates the plurality of communication plat- 40 munication state corresponding to the communication 
forms with a number of the transmission terminals state that has been detected is to be used in the 
communicating with each other , and communication between the transmission terminals . 

the processing circuitry is further configured to determine 9. The information processing apparatus according to 
that a corresponding communication platform of the claim 1 , wherein 
plurality of communication platforms that is registered 45 at least one of the plurality of communication platforms 
in the stored communication platform determination registered in the stored communication platform deter 
information in association with the number of the mination information is for establishing one - on - one 
transmission terminals communicating with each other communication between the transmission terminals , 
that has been detected is to be used in the communi and at least another one of the plurality of communi 
cation between the transmission terminals . cation platforms is for establishing communication 

5. The information processing apparatus according to between the transmission terminals via a relay device . 
claim 1 , wherein 10. A communication platform switching method , com 

the stored communication platform determination infor prising : 
mation associates the plurality of communication plat detecting a communication state relating to at least one of 
forms with whether all of the transmission terminals 55 a communication between at least two of a plurality of 
communicating with each other are connected to an transmission terminals communicating with each other 
intranet ; and and a communication between at least one of the 

when the processing circuitry determines that all of the transmission terminals and an information processing 
transmission terminals are connected to the intranet , the apparatus that interconnects the plurality of transmis 
processing circuitry is further configured to determine 60 sion terminals , which support a plurality of communi 
that a corresponding communication platform of the cation platforms ; and 
plurality of communication platforms that is registered determining that a communication platform of the plural 
in the stored communication platform determination ity of communication platforms that is registered in 
information in association with a case where all of the stored communication platform determination informa 
transmission terminals communicating with each other 65 tion in association with the communication state that 
are connected to the intranet is to be used in the has been detected is to be used in the communication 
communication between the transmission terminals . between the transmission terminals communicating 
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with each other , the stored communication platform processing circuitry configured to 
determination information associating the plurality of detect a communication state relating to at least one of 
communication platforms with a corresponding com a communication between the transmission terminals 
munication state , and a communication between at least one of the 

wherein the detecting step further comprises acquiring a transmission terminals and the information process 
ing apparatus ; and plurality of communication platform switch requests determine that a communication platform of the plu from a plurality of the transmission terminals ; and rality of communication platforms that is registered wherein the determining step further comprises deciding in stored communication platform determination to switch to a majority communication platform that is information in association with the communication 

designated in at least a majority number of the com state that has been detected is to be used in the 
munication platform switch requests that has been communication between the transmission terminals , 
acquired from the plurality of the transmission termi the stored communication platform determination 
nals , the majority number exceeding half of a total information associating the plurality of communica 
number of the transmission terminals that are commu tion platforms with a corresponding communication 

state , nicating with each other , wherein the processing circuitry is further configured to the communication platform switching method further acquire a plurality of communication platform switch comprising establishing communication using a com requests from a plurality of the transmission terminals ; munication method corresponding to a designated com and 
munication platform designated in a communication 20 wherein the processing circuitry is further configured to 
platform switch command , upon acquiring the commu decide to switch to a majority communication platform 
nication platform switch command . that is designated in at least a majority number of the 

11. A transmission system , comprising : communication platform switch requests that has been 
a plurality of transmission terminals ; and acquired from the plurality of the transmission termi 
an information processing apparatus that interconnects 25 nals , the majority number exceeding half of a total 

number of the transmission terminals that are commu the plurality of transmission terminals supporting a 
plurality of communication platforms , the information nicating with each other . 
processing apparatus including : 
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